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EXPERIMENT STAHON WORK-XV. 



STOBDTO APPLES WITHOUT ICE. 

Perhaps the simplest way of storing apples is to put thom in :i i)it 
or cellar, but, as a Kansas Station bulletin points out, this method 
provides only imperfectly for ▼'oo^tioirsnd slow, even temperature, 
which arc essential conditions in keepino^ fruit of any kind, while, for 
hygienic reasons, the storing of fruit under dwelling houses is not to 
be reiooinmended. is^i^^itMik amoant of decay is inevitable, and the 
decaying fruit becomes a propagating place for disease germs which 
pemeate the rooms above, frequently causing sickness. 

The Kansas Station reports a case in which apples were cheaply 
stored by enlai^ng an old hotbed and lining tiie bottom and sides 
with straw. This pit was filled with Winesaps, covered with a layer 
of straw a foot deep, and protected from rain by a sheet of oiled mns- 
lin spread over the top. The succeeding winter was mild and the 
fruit came out in the spring in good condition, but it is doubtful 
whether it would be safe to store apples in this way year after year In 
a climate as cold as that of Kansas. A modification of the pit systMtt, 
shown in fig. 1, is frequently seen. Such pits or caves vary, of course. 
In details of construction, but the general principle is the same 
thron^ont, and the description of one will illustrate the class. 

Such a cave is usually constructed on a hillside sloping toward the north, so that 
the entrance is protected from the southwert winds that prevail during sihuhut and 
autumn. In moist soils the cave must be walled, in dry soils no walls are n iinircd. 
Upright posts along the sides support the top, which is made of poles; over the iiole.s 

'This is the fifteenth ntmifW ot a Habseriee of.Imef popular bulletins compiled 
(rem the published reptSwWSS jg if tliife ii eqiia^itiM^ and kindred insti- 

tutions in this and other countries. The chief object of these puMfertwnH is to dia- 
•^Miurte throughout the country information regarding experiments at the different 
experiment stations, and thus to acquaint our farmers in a general way with the 
l""ogress of agricultural investigation on its practical side. The result.s herein 
reported should for the most part be regarded as tentative and suggestive rather 
than conclusive. Further experiments may modify them, and experience alone can 
show how far they will be useful in actual practice. The work of the stations must 
not be depended upon to produce "rules for farming." How to apply the results of 
experimeotB to bis own conditions will ever remain the problem of the individaal 
A. a Tsant, IKiector^CMioe ti SNpiiMIINtlou. 
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is a layer of coarse hay, and over the hay, soil to the depth of 2 feet. Several flues 
are made for ventilation. Such a cave m-.iy be built any desired dimensionB; some 
are b^iqg plaimed with doora ineach end and lai^e enough to allow a passageway 
for a wagorithioii^ fliem. ^btt bei^ system cS ventSation and the most even and 
desirable temperature can he maintained by use of an underground ventilation pipe 
leading from an opening in the floor of the cave to a similar opening on the surface 
of the ground several rods away. The pipe should be large enough to provide suf- 
ficient air for the cave and should have valves at each opening to regulate the sup- 
ply. The air in passing through the pipe is cooled in summer and warmed in 
winter and thus brooght to near the proper temperature for good results in keeping 
findl. To complete the system Beveral ^am shottid lead through the top of the cave 
to the open air above. The sum of the capacities of these flues shoold at least be equal 
to the capacity of the ventilator leading into the cave. 

The primitive methods of undergromid storage have the merit of 
ilf^ ttod i^nrvi^Qf^i^ ia iti(^|Mi? conditions, but they are 




Fio. 1.— Two Kansas apple caves. 



not well adapted to orcharding on an extensive scale as now carried on. 
Here a dili'erent kind of structure is required. 

A storehouse in which no system of artificial refrigeration is employed 
is generally operated by admitting the outer air when its temperature 
is low enough, and excluding it at other times. The New Hampshire 
Station has recently constructed a very cheap but serviceable storage 
room on this principle, which is described as follows: 

We rnmnniMwid lni|ld^ » imMft iot cold storage aboot the middle of December, 
taking three'llNMSttanrtBtrntkeiWrth ride of the bom Wefiratdogstiench 

about a foot deep -n here the partition was to run. Into this trench was set the lower 
ends of the studding, spiking the upper ends to the floor timbers. Two by 6-inch 
joist were used for stndding. This, with an inch on each side for sheatliing, made a 
partition 8 inches thick. We then pot down into the trench two planks, one on 
^thffir code of the stndding, letting titei «K>er edge come just to the top of the ground. 
The top edge was leveled and Ham nailed to the studding. The earth was then 
tnmpled in on the ootdde id<aik& In this way we aecmed a good firai trattom to 
Iho pK&SaOt 1^ m'j^mi&ilMUHim for the ahr to get in. 
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We next put in the ventilators, which are the most important things to thepystem. 
The fact that the cold-etorage room was on the north of the cellar made it neceeeary 
to mn the ventilator acroeB the cellar. Thkiras' dwe by digging a trench deep 
eooog^ to admit a planki^tKitlSiadiaflqpuretobeeDvwed wi& 6incbeBof di^ 




Fio. 2.— A Vennont apple storage bonae. 

Joat ontfflde of the cellar we connected on a vertical spout, which came up abont4 
feet aliuve the top of tlif siroiiml. The top of this \v;is i\ trai>, which will admit the 
sur and at the same time keep out the storm. Inside the cold-storage room another 
vertical spout came up about 1 
foot above the top of the ground, 
with a damper to shut ofi the 
draft when desired. Thus we 
had a good connection with the 
pure air outside. To complete 
the ventilation we made on the 
north aide, about midway from 
Bach end of the hooBe, another 
ventilator of the eame 8ue, bat 
inade of matched pine boards, 
which extended to the roof of 
the barn. This is also fitted 
with a damper, so that the n » mi 
may be closed and kej.t entirely 
free from connection with the 
ontside air. 

The partition and ceiling are 
sheathed up on both sides of the 
tunbera and the space between 
the sheathing filled in with fine 
shavings packed as hard as pos- 




FlG. 3.— Cross si'.tlon nf n Vfmiont apple house. 



Bible. For a door we made'a 2i by 6^ feet bevel do- >r, whicli was sheathed on each 
Bide and filled with dry shavings. This makes a iwrfectly tight-fitting door. 

law ooBt of the coldHrtoMge room, including Immber and work, wm^, a figure 
whidik within the rewsh of all. The8yBtmT«F»*t t6 woA^«» • • • 
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About 300 barrels [of apples] were pat into the coId-stan^ room. We examined some 
of the barrels from time to time and found them in excellent condition. The per^ 

centage of decay from the time of picking until Mardi was rmly G. 2 per cent. * * * 
The cost of keeping the apples was nothing, except tlie time required for packing 
aad fto Jittte tnwbte tmniiig flie 

The Vermont Station gives a description with illustrations of a frame 
storage house (see figs. 2 and 3, p. 7) in which low temperature and ven- 
tihition are provided by throwing open doors and windows during cool 
spells in tho fall and keeping them closed at other times. The house 
is 30 by 50 feet and has two stories and basement. The basement and 
first floor are used for storing fruit and hold 1,000 barreSd CMeli.'' The 
second floor is for empty barrels, etc. The building has double walls 
and double windows. An oil stove gives heat enough to keep the 
fruit from freezing in winter. The Itimber used in the construction 
of this house was as follows: 

BUI of hmnber Jor appU hmue. 

.S,500 feet wall boanling. 
3,000 feet roof boarding. 
3,500 feet ceiling (inside). 
7,200 feet floor boards (doable floors). 
4,000 feet clapboards. 
2S bundles lath, 
squares slate. 

OUTBIDB FINIBU, 

L'flO fl i t ( linear mea.sure) 5-inch crown mold. 

190 feet (linear measure) 3-incli bed mold. 

300 fcot (linear measure) i by 10 mold for frieze and facia. 

200 feet (li^arsBOiBiunB) i |»r. 7 base and mte^ table?- . 

Comer boards, 4 pieces, i by 5, 15 feet; 4 pieces, {■ by ^'15 feet. ■ -'■ 

Sills, 8 pieces, 2 by 8, 15 feet; 16 pieces, 2 by 8, 13 fe^ ' • -. . ; 

Floor joists, 56 pieces, 2 by 9, 15i feet; 26 pieces, 2 by 9, 30 feet 

Collar ties to rafters, 26 pieces, li by 9, 19 feet 

Wall studs, 100 pieces, 3 by 4, 14 feet; 20 pieces, 3 by 4, 12 feet 

Bafteia^.6B pifvee, 2 by 8, 21 feet 

Bnioe% a(($ieeeB, S by^^ m feels »'^iaimt^^%fm - 
Bibbon^ 16 pieces, 1 by 4, 13 feet 
fedge poles, 4 pieces, 2 by 12, 13 feet 

This bill is estimated at $443.69 and the honse cost $1,500 finished. 
The labor of building was performed by the owner at spare times. 

Such storage buildidsrs as the two just described, which depend on 
the husbanding and utilizatiDii of low temperature during cold waves 
in'worly fall and spring would not, of course, fulfill their purpose dur- 
ing the hot summer months. Th(\v are obviously Iwsst adapted to a 
cold climate, such as is found in the Northern States. Here they can, 
in the opinion of the New Hampshire Station, be made more useful in 
oar present transitioiiiLMniod^^M^JS^ than any odher. 
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Their dofoct is that thoy do not maintain a sufficiently low aiid oveH 
temperature, and they would be of little use in a warm climate. How. 
this defect mav, in part at least, be oreTcome, will be sliown in the wadb 
article. — ^v. a. cukSK. 

COLD STOEA0S OH THX TAXM. 

The discussion in the precctUng article leads up to the desirabihty of 
storage witfa'^ ' ft k biit ft step from such a froit House as tiiat 
described by the YenoBOt Sfaitbn to ice storage. Aside from detftib 




Ta. 4.— Longltadinal MoHeo of* Kmmh MdMonse honw. 



of constraction the only difference is that tiie upper story is used for 
storing ice, thus cooling the air in the top of the baUdlsg which sinks 
and in turn cools the rooms below. 
This is the general principle that governs tbe eonstmctiGn of all 

storao-c liouscs that depend on ice for producing a low temperature. 
The application of this principle is illustrated in a cold-storage house, 
description and plans of which are given in a Kansas Station balletin. 
I^rawiiigs of the house (figs. 4 and 5), showing details of constraction 

ii'id a part of the description, are given herewith: 

The building is designed to located in a hillside of such a slope that tli." first 
floor will be on the level of the surfaco at one end and the second floor a few feet 
above the surface at the other. The boiMing ia 18 by 38 feet, interior measurement, 
two stories in height and -^1^*94' iattdbltt iwmt, t*o on each floor. On the sec- 
ond floor is the icc-stonige room, 18 by 21 feet, in which tbe future supply of ice is 
stored, and the ice cliamber, 15 by 16 feet, in which is held the ice that cools the 
'B^ngraatiiig nxvn diiectiy bdow. A dow ia tbe ioe diamber oamamBiateB with 
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the outside. This is for the unloading of ice tati is the only outside entrance into 
the second story. The refrigerating room is 16 by 18 feet, and is the compartment 
in which the temperatore ia to he rednced, and in which perishable products are to 
be stored. Leading into this room ie the mB^ag reom, 18 by 21 feet, which is to be 
used as a general purpose ston^e celttr. ' ATWiill'^ ^trance room protects the door- 
way into the cooling room. This is the only entrance to the ground floor. * * * 
The flooring ia laid tight in the storage room and provided with a skipe toward the 
center. A gutter catches the drainage and carries it into the gutter from the iic 
diamber. To prevent leakage the floor <j£ the storage room must have a sheet-iron 




Fia. S.— A, Cross section of a Kansas ooM-8toiage home; B, Detaila <a eonstnietion. 



spaces between. This provides for air circulation and water drainage. A sloping 
catch fli lor leads the wiAer ^^^^^j^^b^^ii^pii carries it down and oat throogh ibe 

cooling room. ' 

Such a house b large enotigh for the requirements of an ordinary 
fruit farm, but the plan suooessfnlly with either larger or 

smaller dimensions. 

The West Virginia Station describes a cold-storage house in con- 
nection with which there is an iurangement for storing ice with little 
expense. The house is built on sloping ground. In the rear is a pond 



almost on a level with the top floor. 'This podf^ idapt^i^'from a 
einftll stream and from it the ice is drawn directly into tlie fruit house. 

Home cold storage has great advantages, not merely over storage^ 
-without ice, bat even in certain respects over taH^-fseilA stongS^ ^iMlBe^ 
advantages are thus contrasted by the Kansas Station: 

(1) The ice and cold storage house at the home provides a means of keei'ing 
products that are of daily demand in the home and on the local market; also 
those products that are quickly j^erishaljle but not of sufficient importance to In; sent 
to the city warehouse. Butter, milk, eggs, poultry, and fresh meats of all kinds can 
be kept in summer without deterioration; while the summer fruits that decay rapidly 
under ordinary conditions can be in cold stonge aad used or sold, at pleasniie. 
The crate of berries {hat Batoiii^Xdi^i flnds imdispoeeS of will aot decRf before 
Monday in cold storage. 

(2) With cold storage at home fruit can be stored quickly and without the Injuries 
caused by shipping. This is of esijecial importance if it is to lie sold on the local 
market. The shipping of fruit injures it unless the most extreme care is taken. Fniit 
is often shipped to distant warehouses and, after the storage season, i- ship; r.l bac k 
to the same locaUty from which it came. This would be avoided by home cold 
storage. Fruit should be stored as soon as taken from the tree. This is impossible 
when dealing with distant waisbaMeB, but poaaible vhefe iro have , Jbome cold 
storage. ■ • » 

(3) Fruit in home cold storage can have the constant personal care of the owner. 
He can examine it when he wishes and sort when necessary; lie win sell it by the 
bushel or barrel in a week or a month and pay no extra storage fee. 

(4) Should the commodity det^ojste in quality, or the price fail to advance, the 

On the other hand, city cold storage has several advanti^es which, 
to the commercial grower, are very important: 

(1) It is nearer the market, where [the fruit] can be disposed i>i '>n the sliortest 
notice. This enables the holder to take advantage of a sinMi n turn in j.rire i, .r the 
better. By use of the tel^raph be can dkpoee of his whole crop iu a few minutes. 

(2) By storing in dty w l wfalM BBl t frttft does not oaittUf havb to be shipped 
after it has been in storage. Shipping after storage is an injoriona process and should 
be avoided, but if it must be done the facilities for loading m the lai^ge warehonses 
are such that the fruit need m .t umlergo change of temperature or injury. Adjoining 
the storage rooms are loading sheds which are kept very cool. The refrigerator cars 
in which the fruit is to be shipped are run into the sheds and the fruit is taken from 
the storage room directly into the cars, which are already cooled to a low temperature. 

(3) Fmit in city warehooses is practically on exhibition all the time, and if it is 
of Boperior quality it is a standing advertisement for the owner. Buyers find out to 
whom to look for such fruit. Commercial reputation and itanding is no small thing 
in these iiushing times. .\ man must not only grow fruit of first quality, he must 
make it known that he grows it. He will profit by storing it where buyers can find it 
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Tho followiiifj^ fsililo shows (he t('m))('i-!itiiros recommenrlod liy tho, 
Kansas Station for preserving some of the most common horticultural 
pTodttdis, ancl iniieatos tlie packages i& iflmh they ^ould be siomdt 
and the time they may be expected to keep: 

liniperafure for preserving differenl produeU. 



Prodnot. 



Tempera- 
ture. 



Apples, Slimmer , 

Ap|)leH, winter....... 

I Vara 

I'oaehes 

Grapes 

I'lums 

Jlerrles and cheniea. 
iianflnAS. ............ • 

Lemom, orsngei. .... 

V\f(ii, raWns 

Watunnelom 

Muskmeloiu 

Tomatoes 

Cucumbers 

Celery 

Cranberries 

Onions 

Potatoes 

A«pantt»,o»blw«e . 



" J-: 

■M to 42 . 

32 lo 35 . 

33 to 38 . 
3010 88. 

iBto«) . 

46. 



Package. 



iiorrela or boxes 

....do..., 

do 

Crates 

In sawdust in boxes.. 

Crates 

Quart lioxes 

Crates . 

do. 
Boxes . 




Time. 



2 In I mnnilis. 
f) to s iiuimhs. 
2 tci I iiioiiilis. 
2 tu 1 Weel<s. 
6 to N wee lis. 

2 to 4 vvi!ek.s. 

1 to 3 weeljs. 
8 to 12 weeks. 
8 to 12 weeks. 
8 to 12 weeks. 

3 to 6 weeks. 

2 to 3 weeks. 
2 to 4 weelu. 
1 to8 weeks. 



*-T. A. GLABK. 



HEOSAllXeAZ. mm VtOBA&E vox FSiriT. 

Mechanical cold storage ia not considered practicable on the ordinary 
farm because of the expensive mathineiy required. It ia better 

a(liii>tc(l to lavfro than to siniiU ostuhlishuuMits. 

j\liiiiy I'riiit growers liavt^ inadi; tests of it as a ])ructical means for 
preserving fruit, but with widely varying results. The Kan3as Sta- 
tion instituted a .scries of exixMiiiH^nts on the subject which were 
designed to determine or at least throw more light on the questions 
of what kinds of fruit can be stated with safety, the best methods of 
iiMndliiin- fruit designed for storage, the host packages and m(>thods for 
shipping, tiie h'ligth of time fruit will keep in storage, the proper 
temperature for keeping the diffiMNait BOtts of indt^ ttad f^'mao^e- 
nient of fruit wliiie in cold storage. 

With peaches tlus results of the tests indicated llial this fruit is not 
well adapted to cold storage; in fact, is not at all available for the pur- 
pose unless handled very eiirefiilly. With such liandliiig it may be 
kept from two to four weeks. Present methods of iiai king are far too 
crude for the exacting reqOleemcnt^ of cold siorage. The Kansas 
Station declai i's timl " (tf) jkm* cent of the peaciies that eomc^ to market 
are roughly handled, and unsafe to put in storage even for a few days." 
A D&a&ietci Bte(^>d90f pia^dpg were tested. 1^ package that gave 
best results was an epfeiagy egy case. Moles were cut in the sides of 
the box and iu the pasteboard e&e^ that separate the layers to allow 
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the pas.sii<]fo of air. Over the fruit wii.s placed an inch layer of excel- 
sior and th(^ lid was nailed on. Peaclios packed in this way kept 
froHi live to seven days longer than when packed in any other. 

Crropes in sawdust gave better results thao those in baskets or open 
teays. 

The 'bmiss emmi to hold io the stem better thm iu eiXk&e of ihe other ^Bses. 
They were also slower to show mildew, owing to the fact that the Bawdnst absbrhed 

the moisture tliat ('\ ;)|iiii:it('(l from the fji-apcs ami kept tlioin dry. A clifficiilty with 
sawdUHt packing is that. it. adlieres to the fruit, ami Mtcin H(i lliat, in slial<iiii; it. off tlu^ 
bcrricH arc dctac^licd. Cut corlv waH suggcHtcd n» Ix'tffr pacliiiig material than saw- 
dust. Next after packing in sawduHt the metliod of atoring iu trays gave best results, 
as it kept the fruit drier than the baskets. 

IJvytLeBa is essential to the succeeeful preservation of grapes. Moisture cmsm the 
growth of mold, whlidi at oneen^ the Mt. With the present uo&t storage rooms 
some good absorbent such as sawdust must protect the fruit. Better success with 
grapes would be attained in a room cooled by dry, cold air currents than by the 
present systems of refi^geialionk Such storage rooms are already bdng planned in 
some warehouses. * » ♦ 

Grapes liel<l up iu good (-ondition from six to (sight weeks. The result» of otlier sea- 
sons agree in fixing this as tfie limit for grajies grown in our section. The lengtli of 
time varies considerably with the different varieties. Delaware, Agawam, Brighton, 
Duchess Geotemual, Coxuiord, Worden, and Hays, ranking in the order named, have 
kept tile best tt is nolitieable that the red grapes head the lisl^ the ^rst three being 
red. The fourth and fifth of the list are white, while the black grapes represented 
l)y Concord and Worden rank in the sixth and seventh places. The varieties that 
kept best are those that rank a.4 early grajies. However, no extremely late varie- 
ties were tried. Had they been tried the results uiigiit l)e different. Tlie climate 
in which the grapes grow modifies their keeping qualities. A grape maturing slowly 
in aclimate of moderately cool, regular temperature will keep longer than one whose 
lipening is luistened by exceaive heat. 

FInms differ mneh in their behavior in cold storage. Bobinson and 

Weaver, very juicy varieties, were kept from three to four weeks. 
With such varieties decay proceeds very rapidly when once it has 
began. Leas watery sorts, as Golden Beatity and M&immxi, were kept 
in the station coolinn- I'ooni, which had an irregular twaperature aver- 
aging about 50*^ F. for more than a month. Weiz^ka, a meaty, 
pratie-likfe variety, kept for a still longer time. 

Tomatoes, jiicked when just })eginnino- to redden, wrapped separately 
in tissue paper and placed in a crate packed on the bottom and top with 
excelsior, were kept About two iaoiitli&' Qxmn tomatoes nmy be hSd 
ill st(inio-e for sevexi^ MiHilihB, but when i@til$ved instead of ripeoitig, 
they simply rot. 

TertH were made wMi cucumbers, but, contrary to expectation, ii^ej 

did not keep well. "With our present knowledge," says the Ktmsas 
Station, " we can not regard the cucumber as a success in cold storage." 

is recent experiments in England, according to the Journal el tiie 
Board of Agriculture, the storage chambers wer(s fitted with ^3C8 ©f 
galvanized wire shelves around the sides and the fruit was planed on 
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&ese under three different conditions: (1) Exposed on the shelres; 
(2) enveloped in grease-proof paper; and (3) surrounded or covered by 
cotton wool. 

'■ 'l^'i^msi^Stieii*^^ in a temper- 

ature of 30°, but itwas accca g M y to BOrround the fruit with cotton wool, or, in the case 

of fruit, in sieves, to place a pad of that material over the top. When this precaution 
was not taken, the fruit, though sound, becanic dull and lost the fresh inviting appear- 
ance which is so important when it is offered for sale. Black currants kept well for ten 
days, after which they began to shrivel, but plumped and freshened on exposure to the 
Air so as to be marketable. This was especially the case -with black currants that had 
been stored in market sieves covered "with a wad of cotton wool. After a fortnight's 
stor:^, the temperature was raised from 30° to 32° F., and this seemed to give 
the best results. The experiments with red currants were an unqualified success, tlie 
fruit remaining perfectly sound for six weeks, and maintaining its freshness when 
exposed to a normal temperature for sixteen hours. Cherries covered with wool 
kept for a month at a temperature of 30°, and at 36° were not only sound, sweet, and 
b^tfre^tuaddfigr. After the foorthireek the fruit b^an to wrinkle. * * * 
ieiifl||ii^i^'^fti^'^ECf|% lic^SfilS^^ ten weeks and Victoria plnms kept 

for nine weeks, but the cooking varieties of plonw^. that exception, did not ittid 
themselves satis&ctory to cold storage. ' i 

We have thus far discussed only summer fruits, that is, fruits that 
ripeij in summer and keep but a relatively short time after ripening. 
On account of their perishable nature, the applic;itioti of cold storajre 
to their preservation is with quite different purpose than is the case 
with winter ttpfikm, potatoes, etc. Its value is not in keeping tbem 
from one season to another, or from early to late in the .same season, 
for it can do neither. It is of use only in holding them over short 




in the market. A week's time, and 



frequently only a few days, is suflScient for this. 

In order to be successful in storing summer fruits, the requisite 
«Wi^cwMt>f Ten^itlBMrtted^eM p Brai taw m carefully observed. 
Air should bo freely admitted to every part of the packaj^fo. Cooling 
should be gradual, and should be done before shippmg, if possible. 
vW^bMlir'aftce cooled the temperature shmild never be allowed to rise 
vilfipBKor permitted to vary. For maintaining a low and even temper- 
ature during transportation, refrigerator cars are indispensable. They 
should be iced and closed several hours before loading in order to 
have them at the proper temperature. The car also should be air- 
tig-ht except the parts that provide for ventilation. 

Experiments were also made by the Kansas Station with winter 
^it. Pears were k^ tsom three to four months. They should be 
packed in bushel boxes, each specimen being wrsppeA separately if 
the quality will warrant it. The most favorable temperature for fall 
varieties iMi-dniv»iv'ihe<4e^ 88° F., while winter varieties 

require a temperature of 33^ to 35°. Winter Nclis from Kansas did 
not keep as long as the same variety from California, indicating that 
• ««BlB«iwlpi» stroi^fer inflaence od Ijie keeping qualities of fmits tium 
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tfae distance they are shipped, provided proper attention is paid to 
packing. 

Apples for cold ston^e should be sorted and packed with great care 
and shipped witihout delay to the storage house. If the fruit is to he 
long on the road, refrigerator cars should be used. The Kansas Station 
experiments were with Ren Davis. Winesap, Missouri Pippin, Itamlx), 
and Balls Genet. They were packed in October and later examined, 
with results as follows: 

December 9, in good condition. January 23, moet in good condition, a few decay- 
ing specimens among Winesap?, Missouri Pippin.a, and Rambos. February 23, 

•Ti'iiathan and Missouri Pippin mellowing, will not kcfp s;ifely a trroat while lunger. 
Kami)!! in go(xl condition. York Imperial, Ben Davis, Winesap, Ralls Genet still in 
fine lonilitien. These four varieties will doubtless hold to the end of the eei ^on 
if they are sorted and repacked. The temperature of the storage room has been 33". 

The Canada Experimental Farms made experiments to ascertain the 
best metixods of storing apples in winter. The exp<M iments began in 
autumn and the final examination of the fruit was made July 29 fol- 
lowing. 

Specimena wrapped in paper kept better than those not wrapped, there were few 
rotten apples, and tfaey loet least by evaporation. The gtonod-floor storeroom 
not preserve them as well as the cellar. * * *. A %ht padtoge .^nsec^ tli« 
frnitbest in storeroom, but not in celkr; por c6tatxa a.v«>tilate4 ftiikig^^%i^ 
m cellar than in storeroom. 

A striking example of the possibilities of cold storage in the pres- 
ervation of apples is furnished by th(> work of the Nebraska State 
Horticultural Society at the Trans-Mississippi Exposition of 1898. 
The fruit was gathered and put in eold stonage dtirii^-fiieiRil of 1^, 
most of it during the month of October, ti&Ottg^ some not until Decem- 
ber. Each apple was wrapped first in a steet of waxed paper, using 
9 by 12 inch sheets for small apples and 12 by 12 inch sheets for large 
ones. Then another covering of common newspaper was added. This 
double wrapping made practically an air-tight cell for each apple, thus 
preventing any spread of decay. The fruit was then carefully packed 
in barrels, filling them up so as to require considerable' pr— -luv to pet 
the heads in. The temperature of the room in which tbey were stored 
did not vary over one degree from 36° from the time they were placed 
iu it until they were removed. A number of varieties were ^^^^ 
good condition November 1 of the following,' year. 

To detei-mine how such double wrapping lengthens the period of 
keeping, a few barrels of unwrapped Ben Davis and Winesap apples 
were placed in the same stoiage room at the same time and received 
exactly the same treatment as the others. Seventy per cent of them 
were decayed when taken out June 1. Those remaining ia firm condi- 
tion were so inidly discolored and had lost flavor to such an extent as 
to render them wholly unfit for either show or market A few of the 
«me varieties were also wrapped in newspaper only. Of these about 
.80 per cant tieie in yery poor oMdiidn Jam 1.— a. ctusk. 
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KEEPING aUALITIES OF VARIETIES OF APPLES. 

It is a matter of common knowledge that varieties of apples, as of 
other fruits, differ greatly in their keeping qualities. Not all varie- 
ties are adapted to the same conditions. In general, a juicy fruit or 
one that matures early in the season, does not keep as well as a drier, 
firmer fruit, or one that matures later. 

The Canada Experimental Farms made a test of the relative keep- 
ing quality of 23 varieties of apples as stored in a cellar. The tem- 
perature ranged from 35° to 40° F. for three months, with the exception 
of one very cold snap, when it fell to 26°. The apples were undoubt- 
edly frozen, but were in the dark ^nd thawed out gradually. April 
15, the thermometer rose to 45° F. , and in May a little higher. The 
fruit was not ripe. It was examined May 28, with the foUowiDg 
results: 



BeUUive Veepmg qualities of tweniy-three varieties of apples. 



' — j r 1 - 

Variety. 


Sound. 


Partly 

de- 
cayed. 


Rotten. 


Variety. 


Sound. 


Partly 

de- 
cayed. 


Rotten. 




Perct. 
100 
93 
88 
82 
82 
73 
72 
62 
49 
44 
42 
34 


Per a.. 


Perct. 


Swayzie Pomme Gri.se . . . 
Pewaukee 


Per ct. 
31 
20 
20 
20 
12 
4 


Perct. 
6 
47 
40 
40 
18 


Per ct. 

63 

3;5 

40 
40 
70 
96 
7-'i 
100 
100 
100 
100 




7 






12 
12 
14 

13 

16 
23 
40 
20 
42 
33 




Ralls Genet 


6 
4 
13 
11 
16 
11 
36 
16 
33 


Salome 


Winesap 




Walbridge 


Quaker Beauty 






25 


Crimean .i,,^^^.^.... 






Gkleon 














Bnke of Gonnaoght 








Hardy 









In another experiment at the same station the following varieties 
kept until February: Louise, McMahon, Longfield, Wealthy, Gideon, 
Fanieiise. Haas, Newell, and Mcintosh. The following kept until 
March: Watterson No. 3, Ontario, Flushing Spitsenberg, Golden Stone, 
Pewaukee, and Plumb Cider. The following kept until April or later: 
Walbridge, Salome, Ealls Genet, Jewett Bed, Lawyer, Sharp Russet, 
Hartshorn, Swayzie Pomme Grise, Scott Winter, Ben Davis, and 
Thompson 35. 

The relative keeping quality of varieties under cold-storage condi- 
tions was tested by the Nebraska Horticultural Society. The report 
of these experiments, referred to in the preceding article (p. 15), is 
valuable not only as demonstrating the length of time fruit may be 
kept under favorable conditions, but also for its obsei-vations on the 
relative merits of varieties in this respect, and for the light which it 
throws on the manner of their final deterioration. The fruit, which 
went into .storage in the fall of 1897, was taken out at intervals during 
the summer and fall of 1898, aud at that time was examined and each 
variety received a mark according to the condition in which it was 
found. Those in p<ii|(i^ 
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be at that time of the year, -were marked 10, and those that in any 
respect showed deterioration were scored accordingly. The following 
table shows the varieties tested «md their relative keeping qualities in 
this test: i ■. ■ ■ 

Relative keeping quality {on a scale of 10) of vaneHeg of trinter apples. 



Variety. 



June 15. JulyU. iAng,M2. Sep^f Novem- 



Ben Davis 

Wlneeap 

Balls 6eR«< 

WUte Feanoain . 

liimbertwig 

Allen Choice 

Willow Taig 

Sweet Rnaset 

GUpin 

lADsingbnrir 

Jonathan 

Grimes Ptpptn ... 
Uiaeonri Pippin.. 
Northern Spy.... 

Iowa Blnsh 

Mcintosh 

Walbridge 

TellowBenfloirei 

Hcke 

Price Sweet 

Sheriff 

Folton 

Rome Beauty 

Salome 

Minkler 

Domlne 

English RiL'iset... 

Roman Stem 

Ortley 

Milam 

Tolman Smxt 

Perry Russet 

Wagener 

f^unmue..... 



10 
10 
10 
3 
10 
8 
10 
8 
10 
10 
6 
5 
2 
0 
6 
9 
0 
0 
7 
4 
0 
0 
6 
8 
« 
6 
0 
0 
0 
6 
0 



One of the most interee^g purts of the report is the account of 

the behavior ( )f the different varieties in cold stora<re. Some retained 
all their good qualities up to the close of the exposition, November 
1, 1898. These were Ben Davis, Winesap, RaUs Genet, Linibertwig, 
Willow Timg, Gilpin, and Lansinir''iire. Although the Salome lost a 
little in quality, it kept well in storage and on the table. Fruit 
taken from storage June 1 retained color aiod iinutess lor iMKrly l«e 
weeks. Some retained a good outward appearance but lost in some 
other quaUty, as, for instance, the Iowa Blush, the skin of wluch 
became so bitter as to render the fndt waSt for use. On *b© e«i» 
hand, some varieties retained their eating qualities, >)ut lost in out- 
ward appearanc*. Such was the Milam, which kept well but lost in 
color. There were also numerous other kinds of detoriorstion : 
Minkler lost flavor and began to decay; the English Golden Rnsset 
and Fulton shriveled: the Roman Stem became mealy and lost ^vor; 
Sheriff and Walbridge discolored so badly as to render unfit for 
show or market and they deteriorated rapidly; Fameuse, retained <olor 
but many bursted and after a few days became mealy; the leUow 
Bellflower went down sodctenly. 
3791— No. 119 i 



Mogrei»rarifa»;bebaTior of vaamtiestliaviaf ' » isextein characteristic 

in common was not always the same in respect to it. The Missouri 
J'ij/jnn, a dark apple, faded in storage, but the Walbridge and Sheriff, 
ateo dark apples, eatne out fdmost bkeki nor 'did llie %fatep ecdored 
apples fade more than the dark rod ones, for Grimes Golden and Yellow 
Bellliower, both yellow apples, held their color unchanged while Mis- 
B&poA Tipgmi « dark red t^e, as lias be«a said, fiided.'— y. a. ctjax. 

DIPBOVXHEVT OF BLXTEBEBBIES. 

An investigation of this subject has been undertaken by the Maine 
Statiicm. In a report of that station it is stated that blueberries are 
found growing in great quantities in many of the Eastern and Northern 
States on soils which are, as a inile, of little or no value for general agri- 
cultural purposes, bat tfaat wMle Hie berries baird be^ highly prized as 
an article of food from the earliest colonial period, "practically no 
attention has been given to the cultivation and systematic improvement 
of the fruit.'' Flante have from time to .loam been iatxodinisif into 
gardens with i^ood results, and the maaagi^ent of bludbUl^ barrens 
has occasionally been undei-taken. An account of an expeinment of the 
latter kind is reported by the Maine Station, blueberry lands 
described oonant of 40,000 aeree belonging to «^ owner. 

The land is divided into several part?, each (jf which is lea.«ed to some responsible 
party 'who assunios tlie whole care of liuming over the laml, keeping off trespas.ser?, 
harvesting, and marketing the fruit. * * * Every year a certain section of each 
"leaae" is Ijumed over. This l>urrnn<.' must be done very early in the spring before 
thegronnd liecomes dry; otherwise thi- fire goes tt)0 deep and humus isbnmedfrom 
fhe ground and most of the bfiahes are killed. Many hundred mt^ of what 
fh^ biit peaii»W<s TtK^enia laNs ilMit fjeen WSbM: "'Fl^lMlkiiod inoet 
commonly use<l in burning a given area is for the operator to jiass around the section 
to be burned, and drag after him an ordinary torch or a mill lamp. lie tlien re- 
traces his steps over the burned area, setting after-fires in the jwrtions which have 
escaped, and back-firing if there is danger of spreading unduly over areas wtiich it 
k desired to leave unburned. A device which was found in use by one party con- 
iMb of a piece of half-inch gas pipe bent at the end at an angle of about 60". The 
iit^ oppofflte the hemt pordon is cloeed with a cap or ping, and in the other end, 
after filling the ])ipe with kerosene, is ])laced a plug of cotton waste or tow. This 
device is regarded as superior to the lamp or torch as it is more easily handled. 

Systematically treated blnebeny fields are burned over about once 
every three years. This burning renews the bushes and tends to 

check the growth of underbrush. 

The early ripening fruits on these lands are picked by hand and sent 
to the city mark^ilj unally in quart lx>xes. Later in the season the 
fruit is sent to the canneries. On the older barrens, especially on areas 
which are to be burned over the following spring, the fruit is gathered 
with a ^'-Wa^btaetf 'BikbJ^ ; . • . . . 

This is an implement somewhat similar to the cranberry rake in use on Cape Co<l, 
and voAy be likened to a dost pan the l^ttom qf ^hich ia composed of stifi parallel 
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wire ro<:ls. The fruit may Ix? {nithi'reil uuuli inurt^ quickly and iiion; dieaply by 
means of the rake. The bushes are, however, eeriously injured by the treatment 
In no caae should the lake he «nqAoyed in gathering the bi^-bosh blaeberriea 

Experiments are under way at the ilaine Station for the improve- 
ment of blueberries. Promising bushes of different species have been 
planted out and seed from some of the largest and best fruits from 
desirable bushes sown. The great variation in the size of the bushes, 
habits of gi-owth, and quality of the fruits in the natural state, favor 
the belief that the propagation of superior fruits through selection is 
quite possible. 

At the New York State Station considoraljlo difficulty was met with 
in growing seedling plants of the high-bush huckleberry ( Vacciiitum 
coryTnbosvm) because of the deUcate nature of the young plants and 
the very careful treatment which they require. The same station made 
an examination of the flowers of this species in order to learn ut what 
time Uie stamens yield their pollen. 

This seems to be given off immediately before and for a sliort tini<' aftor thc^ corolla 
opens. By opening the corolla of flowers about to expand an<i jarring the blossoms 
vigorously over a glass slide, we secured pollen in considerable quantities, which is 
an indication that the flowennuiy be at least in part self-fertilised. Kothing appeared 
in the Btmctore of the fioir^tD imdw ai^lkaal erogaiag difficnlt 

The experience of ob» gfiower in Maasachnsetts leads him to the fol- 
lowing conclusions: 

(1) It [the high-bosh blaebertyj does not take kindly to garden cultivation; (2) it 
is very difScnlt to propagate &om ttie seed; (S) it is somewhat difficolt to graft, but 
patience and a little of the "know how" will overcome all of these. H grown in 
the garden, (1) they must be on the north side of a board fratoe <»> ia the diade of 

trees and the ground must be mulched with leaves or evergreen boughs; (2) let tlie 
seed get fully ripe and drop, then bow iu a shady place; (3) graft small bushes at 
the snt&ce of the groimd and cover most fA the scion with moM earth. 

Snooess in gmiying ^|a«?liarriflH has been attained by all of ^tuif^ 
methods. 

Another grower reports that he has been very sucoeasfnl in growii^ 
hig^-bush blueberries on a poor, rocky, upland soil. The bushes 
improved much in thrift and yie lded from three to four times aa much 
fruit as wild bushes growino- in pastures and swamps and the berrw 
were from 25 to 30 per cent larj^er. He advises setting plants 6 feet 
apart each way and mulching with strawy manure in the fall. 

The results of the experiments thus far conducted wonld seon to 
d»<nr tiittt the blueberry is subject to much variation and is greatly 
unproved by cultivation. Blueberries are as )'et but little cultivated, 
but the few attemptji that have been made toward their improvement 
indicate that with care satisfactory results may l>e obtained. Mean- 
while natural bluelwriy baiTcns may be made to frive increa.sed yields 
by systematic burning and care, and thus these lands, otherwise worth- 
less for agriculture, made sonioes of profit — c. b. smith. 
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TBAVSPLAjranro muskmeloits. 



Experiments in transplanting muskmelons for the pui"pose of secur- 
ing extra earliness or increased yields have been conducted at several 
of tite experiment stetimg. At the New Hampshire Station trans- 
planted plants obtained by starting seed in tlium}) pots, transplanting 
to 4-inch pots, and hardening oif in a cold frame, were set in the field 
Jane 1 alongside of hills of the same varieties planted from seed on 
the same date. The largest total yield of each of the three varieties 
tested was obtained from the vines grown from seed planted in hills. 
The transplanted vines ripened their fruit earlier than the vines grown 
from hill-planted seed. The number of ripe melons obtained at dif- 
ferent dates of picking up to September 5, after which the field-seeded 
melons outyielded the transplanted vines, are shown in the following 
table: 

Juid of tntn^tUmted cmd hill-sown mtukmelom up to Steptrmher 5. 





August 
2S. 


Septem- 
ber L 


Septem- 
ber 2. 


Septem- 
ber 5. 


Total. 


Oain. 




2 


7 


27 
8 


27 
19 


63 
27 













Whether this extra early yield will pay for the extra labor can be determined only 

by the c inditif)n.s and facilities of the grower. Generally .speaking, it i.'? iloubtles.s a 
questionable undertaking, tint in a few instances might lx> profitable. The exiieri- 
ment in point of earliness shows but comparatively few fruits au'lbiit tin days in 
the extreme, and but a few days in the majority uf cases, in favor of the transplanted 
plants. 

At the Colorado Station "a test was made to note to what extent 
hot-bed propagataoii>,ins7 liasten vmtxmty and how suocessfolly itmay 

be performed." ' " ^ 

The seed was pat in hotbeds April 3. Some seed was put in cans so arranged that 
the plants could be taken from them without disturbing the roots. Other seed wa.s 
put in the hotbed without any support. It was found ipiite difficult to transplant 
them when the nmts were at all disturbed. Fully 95 per cent of those set out from 
the cans grew, and about 60 per cent of those taken from the bed without support. 

The first planting in the field was on April 29, and the next on May 10. The lirst 
ripe melon was taken from the transplanted vines Aogust 17, only one day ahead of 
the plants grown on eSbUl^ and manure, and only fonr days ahead of fbon grown 
with no fertilizer. They ripened in quantity, however, &Mter, and for the next ten 
days gave more ripe melons than any other planting. 

— a B. SKOEH. 

BASAHA fLOm 



During the past two or three years many popular statements have 
appeared concerning banana flour or meal. Little reliable informa- 
tion, however, has apparently been available on this subject. Banana 
flour is prepared by cutting the fruit into suitjible pieces, drying, and 
idiiig. Several J^nua agptiie Boyal Gardens, Kew (England), pub- 
1 iii^iiiiM^lHiil^igflltt ci the food valne of bananas and 
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banana fianr and stated that the hitter article, aoocnrding to ifae iesti- 

iimny of travelers, had been prepared by native inhabitants of tropical 
couutries since early times. The Connecticut State Station recently 
published analyses of banana floor made from three sorts of -Inuisqss;- 
In the following table the compositinn <>f tln se samples isajtow&w For 
purposes of comparison, the composition of fresh bananas, ^eat floor, 
lice, and fresh and dried apples m also indiidied. 



OompotUitm of bmam JUm' and tAttfaoiM. 





Water. 


Protein. 


Fat 


Carbohy- 
dratea. 


riber. 




Banana flour: 


fercenl. 


Percent. 


Percent. 


Per rent. 


Per cent. 


Per cent. 


Prom Porto Rico fruit 


13.43 


3.50 


0.47 


79.82 


0.54 


2.24 


From Florida fruit 


5.31 


2.81 


.66 


87. 45 


.84 


2.90 


From Honduras fruit 


10.33 


2.87 


.50 


87.02 


.73 


2.65 


Bananas, fresh, edible portion 


75.30 


1.30 


.60 


21.00 


1.00 


.80 


Apiilys, fresh, edible portion 


84.60 


.40 


.50 


13.00 


1.20 


.30 


Apples, dried 


28.10 


1.60 


2.20 


66.10 




2.00 


Wheat flour, patent roller piooesB 

Rife 


11. H) 

12. SO 


U.4D 
8.00 


1.00 
.30 


75.40 
78.80 


.20 
.■->0 


.60 
.40 



Dried groon'd bananas are seen to contain in the same balk more 
nutritive material than thr fri>>li. This would naturally be the case, 
since a large part of the water in them was removed in diying. Fresh 
bananas and apples are '«N»iiewiAt sfanilu' in chemical Gtmipdsition tai^ 
the same is true of the dried producib ■ Tbs dried apples contain .some- 
what more water and hence less mitrifire material than the dried and 
ground bananas. Banana flonif coiitsins mneb less protein tbaa wheat 
flonr. 

As pointed out by the Connecticut State Station, the three samples 
of banana flour analyzed are quite alike in composition. They contain 
less than half as nuu h protein as rice. Their nutritive value rests 
almost wholly in the materials which constitute nitrogen-free extract 
In those countries where banana flour is prepared in considerable quan- 
tity, it is used in combination with milk, sugar, etc., in the prepora^ 
tion of custards, cakes, and similar articles. — o. f. lakowokeiu. 

PBS8E AID CAinD 10114X018. 

The Minnesota Station has recently studied the composition of toma- 
toes and the loss of material when tomatoes are canned in different 
ways. The composition of thre.e varieties of tcnnatoes analyzed by 
tiiis station is shown in the following table: 
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As wffl be seen % tile table, thd I^ii6#>ntains a large amount of 
water, the principal nutrient being sugars of different sorts. 

When tomatoes are canned, it is a common pi-actice to drain off the 
juice. The analyses of the Minnesota Station showed that this entailed 
a loss of abovit 22 per cent of the total sugar present. If it is desired 
to retain all the nutritive material which the tomato contains, it is 
evident that the juice should be retained. The product may l>o made 
more concentrated bj' evaporation if tiys seems desirabU^. Tomatoes 
canned in the fonn of a thick paste are sometimes found on sale. They 
are commonly canned in this way in Italy and are useful in the prep- 
aration of numerous dishes, such as macaroni and tomatoes, etc. 

Containing as it does, over 90 per cent of water, the tomato can not 
be regarded as a specially nutritious food. It is believed, however, to 
have a useful pimie in the ^ei Its fieenl^r jiavor k t^hed by most 
persons, and this and its attractive appearance are sufficient to account 
for the estimation in which it is held. — c. f. langwobtht. 

PTIKSLAira. 

Purslane {Portvlaca olemaced), or, as it is frequently called, pusley, 
is commonly regarded in this country as a troublesome weed and of no 
value except as an occasional food for pigs. It is not generally known 
that it has considerable value as a food, and that it has long been used 
as a salad and pot herb in Europe and to some extent in this country.' 
Inquiries as to its food value have led some experiment stations to 
make chemical analyses of the plant. According to the Indiana Sta- 
tion, green purslane has the following composition: Water, 86.56 per 
pi!«|itd% l.l^p«r oeiit; lRi^<>.&^par.«Mlt; nitrogen-free extract, 
6.40 per cent: crude fiber, 2.13 per cent, and ash, 2.23 per cent. 
According to average figures corn fodder contains: Water, 79.3 per 
oNut; j^DiteiB, 1.8p^ ceait; lKt,<>>&>f»fer'«iiH^ tt^^ extract, 
12.2 per cent; crude fiber, .5.0 per cent, and ash, 1.2 per cent. Of the 
value of purslane as a feeding stuff, the Indiana Station says: 

Purslane compares favorably with average samples of com fodder, so far as the 
protfin ami ether extract [fat] are <(incemed. Nitrogen-free extract is rather lower 
than in most green fodder, but the amount of water is considerably higher. The ash 
IB higher than any ash that we have seen reported in green feeding stuffs. Owingto 
the relatively loir«OKMP«^ «! fibe^ wHl intrntm-jtoe fxttiict, the nutritive ratio is 
h^, bdng about 1 to 5.6. mifeaijil fiti^l^^i^ae^ibim extent in this State for 
many years as a food for p|gp^i84, in many localities is highly esteemed. AnalyBis 
shows that it is well worth oatwieratioii as a feeding material for such animals as 

The same station also states that "the material has also a relatively 
high fertilizing value." According to the station's analyses the green 
plant oontuns 0.29 per cent of nitrogen, 0.045 per cent of phosphoric 

*ItB BBefolneaB for this ptupoee was pointed oat several yean ago in a pablicaticHi 
(tfthisD^iiutmait. (9«@l3)q|lt i^p^< Yearbook 1886, p. 21&) 
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acid, and 0.85 per cent of potash. Valuing nitrogen at li cente per 
pound, phosphoric acid at 3 emts, and potash at 4 eeuU, a toa ffi^t^ 
gfreen material would bo worth aboat fl.ffO aa a fertilize; a ton of 

the dry mateiial a little over $11* 
The Missouri Station studied the composition of parslane and also 

its ability to retain moisture. Younj^ vif,'orous plants free from blos- 
soms were taken from the garden July 11 and suspended in one of the 
rooms of the stetion laboratory. In nineteen days (July 11 to 30) 
"the plants lost 45.74 per cent water out of a total of 91. G7 which 
they contained. No observations were made between July 30 and 
September 6, when some leaves were yet green while the plants had 
developed ])]ossom.s and ripened an abundance of seed." 

As stated above, purslane has been used for many years to a greater 
or less extent as a pot herb, being cooked in much the same way as 
spinach or beet tops. When properly p'-epared it has an agreeable 
though not pronounced flavor and may doubtless be profitably used to 
give variety to the diet by those who are fond of pot herbs. — c. f. 

I«AlT6WOBTHT. 

SSTABLISHDra A FLOCK OF HUTTOV SBIBP. 

For a number of years the Wisconsin Ex{)erinient Station has studied 
the possibility of the profitabl(> raisinir of sheep and Iambs for mutton 
under local conditions. Special attention lias been paid to raising dif- 
ferent crops to insure satisfactory forai^e and to raising lambs for the 
early spring market. Many of the conclusions arc of more than local 
interest. The following is a summary of what the station considers 
the moBt necessary lactlttsiblistablishing a good flocJc of matton sheep: 

Our chiof consideration haa ]>een t< > secure good mn& It fa » profitable jwlicy in 
our experience to put as much value as possible in aram. • • * The high-priceil 
rums are usually tliose that have been winners of many prizes. But this is not the 
sense in which it ia used here. A greater mistake can not be made than to buy a 
highly fitted prize winner, no matter what the price may be. They almoet invariably 
prove infertile or incapable of aervioe. While it is hardly powiUe to injure a lamb 
by too liberal feeding, provided exercise to an unlimited extent ta giTm, it is none 
the less a demonstrated fact that KizMy litteil yearlings ami tli<is«.M)f more mature age 
«« practically worthless in the breeding tiock. The higli-iiricc.l ranis give good value 
when they are vigorous without having ln'cn pamiicriMl or starvc<l, an.l most cer- 
t^nly when they show that they have the merit that attracts higher prices in the 
common market 

In the ewe flock attention should be directed towaid selecting the ewee that are 
the deepest milkers, those that snckle their lambs best, mi bm tft» densest fleeces 

fortheirown jirotection. Tosecnre heavyweights in the Uunbs and have them silow 
the smooth appearance of coat and form which indicates thrift, the ewes most be 
free milkers. It matters little if a ewe is not as nicely rounded in form as she might 
If she is a good milker, she deserves the premier position in the flo( k In 
fact the thinnest; ewee at weaning time are invariably the best mothers, so tliat . n 
the calling out is to be done it sboold be gnided aoWy on the ewe's reconl as a 
mother, and not on pomts of style or smoothnees. Bww vny considMable in respect 
toOieqnaBtyof the lambs tiiey raarfima ywto 3«K,K>that it is wdl not to be 
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too hasty in discarding a ewe on one year's lecoid when she has many better to sus- 
tain her reputation. 

The feeding of the ewe lambe that are to furnish the new material for the flock 
dioald be liberal in every sense of the word. Feed them liberally on oats and see 
"ftaiibeygi* the best pastnmge that it is posrible to secure for them, and it will be 
foond sarpriang how lusty they will grow during the first mne months of their lives. 
More can be done by liberally feeding the ewe lambe to secure weight of lx)th body 
and fleece in the flock than any other course that might be a<lopte<l. It ir e vident in 
the size and the weight of the fleece, and after the ewe lambs have been liberally fed 
during the first year, it is hardly possible to check their growth afterwards, as they 
then possess the power to do for themselves to a greater degree. 

In a grade flock when the lambs are sold to the batcher onj&nmity ootrnts for 
i^CHSoethhig. To secure this it should be an axiom for every flock master to never sell 
'6f "fiispoBe of a ram that proves to be a valuable breeder, as well as a getter of superior 
lanilx>!. Such a ram should lie permanently retained at the head of the flock and 
bred to the same ewes year after year, as long as it is possible to do so. In this way 
there continues to be similarity in the basis of the flock. Then, in choosing a new 
ram to mate with the get of the other, look for those qualities that are absent in the 
ewes to be bred to him. It is by balanced breeding that the greatest progress may 
be made. It may be accepted as a truth that tsvtary sheep has a &alt, and when the 
ewes are uniformly faulty in any feature of fleece or form, the aim of the shepherd 
should be to secure a ism to correct it 

IFVBCT OS THB VfJAUn Ot BUTTEB. 

In view of the quite prevalent opinion among daiiymen iu the North 
that not over about 2 potmds of ootton-seed meal per day should be fed 
to mikh cows, some recent experiments reported by the Mis.si.s.sipi)i 
Station are at least interesting. The station herd was fed for two 
weeks on a ration (xnnposed of 10 pounds of oowpea-rine hay, SO 
pounds of corn .■milage, 4 pounds of wheat bran, and 5 pounds of cotton- 
seed meal per head. The milk during the last two days was separated 
and made into batter. In the succeeding two weeks 6 pounds of whole 
cotton seed was substituted for the 5 pounds of cotton-seed meal, the 
milk during the last two days of the period being made into butter. 
In the two weeks following this the same ration was fed except that 6 
pounds of oom-and-cob meal was substituted for the cotton seed. The 
batter was sent to St. Louis where it was scored. On a scale of 100 
points the batter from the ootton-seed meal scored 95i points, that 
from the cotton seed 96 points, and that from the oom-4nd-cob meal 
feeding 96 points. 

There is such a slight difference between the .scores that the quality is practically 
the same for the difierent feeds. The quality of the butter was not Injured by feeding 
asmuchasSponndsofcotton-eeed meal or 6 pounds of cottonseed. * * * 

Tbe average melting point of Ixrtter made from cows fed 6 pounds of ootton-fleed 
meal a day, as determined by several tents itiadc by statiMi, is 100.1° F., whCe 
that from cows fed com meal and wheat l)ran a.^^ a ^rain ration is 96.8° F. The but- 
ter from the cotton-seed meal or cotton see<i is therefore firmer and will stand ship- 
ment better daring the summer months than will that made from cows receiving no 
cotton wed wr meal 
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It is the general experience that cotton-seed meal produces a hard 

butter, and in «ome instances a small amount of this feed i.s given for 
that specific purpose. Crude cotton-seed oil has heen found to contain 
a quantity of so-called vegetable stearin, which is separated from the 
cotton oil of commerce in the procefss of refining. Its fatty acids have 
a high melting point and its general character is not unlike that of 
other oils which have been found to produce hard butter when fed to 
0OW8. Corn oil, on the other hand, contains piuctically no stearin and 
its fatty acids, like those of linseed oil, are liquid at a tempeiature 
considerably below the freezing point. — e. w. allen. 

LIGHT VERSUS HEAVY GRAIN FEEDING FOE MUCH COWS. 

The rations fed by dairymen the country over show very wide differ- 
ences in the amount and character of grain used. To aoim extent these 
differences may be said to be normal, dependingdii the priees<^ grains 
and concentrated feeding stuffs, the capacity of c(«iunon cows to util- 
ize large rations profitably, and the prices received for dairy products; 
hot aside from these factors there are differences in practice which 
rest largely on the custom of the locality or a fallacious idea that 
economy in this respect is necessarily a feature of profitable manage- 
ment. Beoognizing that this matter depends considerably upon local 
conditions, a few recent experiments at the experiment stations may 
be helpful in determining the most economical and protitablc policy. 

The New Jersey Station has been for several vears condofifing eatOB 
very practical experiments with its dairy iicrd. which is managed as a 
commercial herd rather than an experimental one, and is used to pro- 
duce milk for a milk route. In connection with these experiments 
the effect of so-called "good" and "poor" rations have been tried, 
the results being published in a recent bulletin. The good ration con- 
sisted of 4 pounds of wheat bran, 4 ponndsof dried brewers' grains, 
and 2 pounds of linseed meal, with pounds of timothy hay and 30 
pounds of silage, and had a nutritive ratio of about 1 to 5.3. The 
poor ration consisted of 4 poimds of corn aaeal with 8 pounds of tim- 
othy hay and 12 pounds of cornstalks, and had a nutritive ratio of 
about 1 to 13.6. Eations similar in character to the poor ration are 
said to be quite common in many districts. In » period of tiiirty days 
4 cows produced on the good ration 2,701.7 pounds of milk and 131.04 
ponnds of butter: and in a similar period on the poor ration, 2,014.2 
pounds of milk and 94.32 pounds of batter. The good ration there- 
fore gave 687.5 poimds more milk and 36.7 pounds more batter, equiv- 
alent to 34 per cent more milk and 39 per cent more butter on the 
ration containing the larger amount of grain. At local prices for 
feeding staffs the cost of producing 100 pounds of milk and 1 pound 
of butter was practically the same for the two rations, but it is pointed 
out that 20 cows fed the good ration would produce as much milk and 
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butter as 80 cows fed on the poor ration. "It has been claimed that, 
other tUngs being equal, a small herd" well fed will prove more profit- 
able 'iSHtn a large herd poorly fed, and Hms facts brought out by this 
study seem to emphasize the correctness of this claim and point to the 
importance of good feeding in the economical production of butter." 

Experiments were also made in feeding different amounts of the 
grain making up the good ration. Ten, 15, and 20 pounds per head 
were fed to cows in full flow of milk. The indications were that while 
a healthy animal may consume large quantities of grain, the rate of 
mcreased yield is not in proportion to the increased amount of grain 
used after a corhiin point is passed. Rations containing more than 10 
pounds of grain per day while they were profitable were less so than 
those containing this amount.- - ' - - i > i • " '"•'^^ 

The Wisconsin Station has also reported an experiment made to 
compare 8 pounds of grain with 12 pounds, the grain mixture being 
obi^posed of 9 parte et 'grcfai^ oai»ii pitta com, 3 parts of 

wheat bran, and 1 part of linseed meal. Hay and silage were fed for 
coarse fodder in addition to the grain. These experiments were not 
veae^ (Mndosfv^ snd are -to 'fee' repeailedv feat ^ inference was Hbat 
theNt'fras an increased production on the larger grain T'ation, altiiOUgh 
this manibt not be profitable where a large production at a laiiUBisiio 
OBrt%te*lfe%bjeck«)i|^ •,,.'.;-..^„...v .v:...-...-^'^,. g-iy^xj*>^ 

So long as the increase in the cost of the ration does not make the cost of prodac- 
ing a tmit of milk and butter higher than the unit will bring, it pays to feed grain 
heavily, bnt otherwise it does not. With butter at 25 cent"? a pound, increasing the 
oos't of the ration by 1 or 2 cents by heavy grain feeding is MU\ a c ""! Inisine^^s 
transaction, while with butter at 14 to 18 cents such method of feeding would be a 
mistake, and if persisted in, votdd end in financial rain. 

The New York Cornell Station has recently reported results of 
experiments in two years which bear directly upon the question of the 
amount and kind of grain ration. In these experiments medium 
rations composed of (1) 2 parts of gluten feed, 6 parts of oat chop, 1 
part of corn meal, and 1 part of linseed meal, or (2) 2 parts of gluten 
feed, 2 parts of corn meal, 2 parts of wheat bran, and 1 part of linseed 
meal, appeared to ^ve better results for continuous feeding than either 
richer or poorer rations. Taking the experiments of the two years 
into account the cows on these medium rations (with a nutritive ratio 
of 1 to 5.7-6) maintained their produotSiMF«Hi8kand butter fat better 
than cows on the l ations which were richer or less nitrogenous. 

Evidently this factor must be taken into account, for it is usually 
found that cows are stimulated for a short time by being fed a rich 
grain ration and temporarily produce more or richer milk. It may be 
mentioned that the experiments at the New York Cornell Station, 
above referred to, failed to show any permanent effect of the rations 



PEOTECTIlfG NOETHERN CATTIE AGAIITST TEXAS FEVER. 

Northern cattle breeders have for many years experienced great 
losses from Texas fever in shipping blooded stock fixtmfiie North into 
Southern States. Northei n cattle not beiiitr immunized agfain.st Texas 
fever, that is, rendered exempt from it, succimib very readily to tJiie 
disease, and the losses among cattle shipped from the Nortii have 
amounted to from 40 to 70 per cent. Any method of rendering 
Northern cattle exempt from Texas fever (or, as it is termed, immune) 
is, therefore, of great economic importance to cattle breeders and cat* 
tie raisers. The Bureau of Animal Industry of this Department first 
demonstrated the iiature of the blood p:n-asite which causes the disease 
and the fact ol: its transmission by means of the cattle tick. It was 
•bo shown experimentally by the Bureau of Animal Industry that 
immunity against Texas fever could bo produced in susceptit)Ic cattle 
by inoculation with the blood of native Southern cattle or urtiticiully 
immunized cattle. 

For some time past the Missouri Experiment Station in cooperation 
with the Texas Experiment Station and the Missouri Stsite Hoard of 
Agriculture has oondneted experimeots for tilie purpose of perfecting 
this method, especially in its application to high-bred cattle. The 
inoculation experiments of the Bureau of Animal Industry were made 
upon a small number of ordinary cattle. The es^riments Qoder iBa- 
cussion were carried out, 9n ^ large scale aad QfKm a variety of pore 
breeds of cattle. 

It appears that immunity against Texas ftever can be Ivoi^t lihot^ 

only by the production of a mild foi ni of the disease in the animals to 
be immunized. This inoculation with the disease may be accomplished 
in two ways: Either by infesting with ticks or by inoeoistion wifll- 
blood of inmmne animals. The latter method seemed to promise bet- 
ter results and has been more thoroughly studied in the experiments 
referred to. " 

In the operation fresh blood from an anunal which has thoroughly 
recovered from Texas fevci- and is perfectly immune should be used. 
In all cases, however, the inoculated animals develop fever symptoms to 
a greater or less extent, and some deaths will result from the inocu- 
lation fever, hut these were less than 8 per cent in the experiments 
reported. The first fever is to be expected about the eighth or ninth 
day after the injection of the defibrinated blood and usually persists 
for somewhat more than a week. The tempenitiire of the animals 
during this time may be comparatively high and the digestive func- 
tions of tiie animals will be ioon or less disturbed. Usually a second- 
ary fever period occurs about the twenty-fifth to the thirtieth day after 
inoculation and continues for a period of about a week. This second- 
My attack is ordinarily less severe than the fi»t Oocafflonaifly sabee- 
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quent slight attaeks of the fever may be manifested, but these are for 
the most pert insignificant After the animal has thoroughly recovered 
from the first inoculation, it is f reqnently necessary to give another 
inoculation, and after recover}- from this second inoculation a third or 
fourth may be necessary, provided the animals continue to show a fever 
reaction. It is advisable to use small amounts of blood for inoculation 
at the start and gradually increase the doses until no fever results. 
The process of immunizing is a slow and gradual one, and it is prob- 
ably not safe to consider an animal perfectly immune until about one 
year after the inoculation. 

The animals which are to be immunized should be in good condition 
and should be well fed and cared for during the experiment. It is 
especially important to see that the bowels are kept open. 

In order to carry out this method of immunizing it is nece.^sary. as 
already stated, to use the blood in a perfectly fresh condition, and, 
therefore, to have the animal from which the blood is to be drawn for 
inoculation purposes on the same premises with the animals which are 
to be immunized. If the blood for inoculation could be drawn and 
kept for some time or flipped to other places, it would remove this 
necessity of havintr an immune animal at each locality where cattle are 
to be inoculated. Experiments recently conducted at the Louisiana 
Station indicate that perfect immunity may be conferred upon suscep- 
tible cattle by inoculatiiifr them with blood taken from engorged ticks 
on immune cattle. This discovery may prove of considerable impor- 
tance since the ticks may serve as convenient receptacles in which to 
keep the blood for inoculation for a considonible period without dan- 
ger of its undergoing any changes. The inoculation fever which was 
prodnoed by using blood fr(»n ticks was somewhat milder thao that 
which followed upon iiioculatioii with blood taken from immune cattle,' 
but appeared to confer perfect immunity. — IL v. wilcox. 



EXPLANATION OF TEIMS! 



Complete fertilizer is one which eoitbibavfliBliuee esBaafU iartifiriiig constitu- 
ents, L e., nitrogen, phoephoric add, and potMftu 
Nitrogen exists in fertilizers in three distinct forms, viz, as organic matter, as 

ammonia, ami as nitrates. It i.'j the most expensive fiTtilizinfr iM>;reilicnt. 

Nitrates furnish the most reaiiily available fomis nf nitrogen. The most coninion 
are nitrate of soda and nitrate of iM.ta,>^h i .siltiieti ri . 

Nitrification is the process by which the highly available oitntee are formed 
from the less active nitrogen of org>)^aiikee,KamtaiS^9^ttei ttis dnt to the 
action of minnte microeoopic organ igma. 

RiOBphoric add, one of the essential fertilizing ingredients, is derived from 
"^H^^s^w called phosphates. It does not exist alone, bnt in coinhination, most com- 
monly as phosphate of lime in the form of bones, roek phr>sphate, and phosphatic 
slaj.'. Pliosphoric acid occurs in fertilizers in three forms — soluble, reverted, and 
in.soluble phosphoric acid. 

Superphosphate. — In natural or untreated phosphates the phosphoric acid is 
insoluble in water and not readily available to plants. Superphosphate is prepared 
fnan these by grinding and treating with sulphuric acid, which makes the phoe- 
phoric acid more available to plants. Superphosphates are sometimes called add 
phosphates. 

Potash, as a constituent of fertilizers, exists in a iiutnlM r of forms, but cliieny as 
chlorid or muriate and as sulphate. All forms are fre<4y soluble in water and are 
believed to be nearly, if not quite, equally available, Imt it has Ikh'ii foiuid that the 
cfalprids may injuriously affect the quality of tobacco^ iwtatoes, nad certain other 
crops. The chief sources ol potash are tha potA ■Jiti from fflaaifiirt, Gennany— 
kunit, sylvinit, muriate of potash, sulphate <rf potash, and sulphate of potash and 
magneeia, Wood ashes and cotton-hull ashes are also sources of potash. 

TKKMS USED XV TUBOVBSSSa TOOM AHB JTJBUICHll VTUVn, 

Water is contained in all foods and feeding stnfEs. The anuNUit varies frcnn 8 to 
15 pounds per 100 pounds of such dry mnt«lt|ll»ailMgr, crgntn to 80 pounds 

in silage and 90 pounds in .some roots. 

Dry matter is the portion remaining after renjiPihiJW ex< ludin>.' the water. 

Ash is what is left when the combustible part of a feeding stuff is burned away. 
It consi.«t8 chiefly of lime, magnesia, {wta-sh, soda, iron, chlorin, and carbonic, sul- 
phuric, and phoephoric acids, and is used laigely in making bones. Fart of the ash 
oonstitaeats of the food is stored up in the animal's body; the rest is voided in the 
urine and manure. 

Protein (nitrogenous matter) is the name of a group of substances containing 
nitrojren. I'roti in furnishes the materials for the lean flesh, blixid, skin, nius<4cs, 
tendons, nerves, hair, boms, wool, casein of milk, albumen of eggs, etc., and is one 
<d the most impcntant ooostitaentB of feeding stnib. 
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Albuminoid nitrogen is nitrogen in the form of albuminoids, which is the name 
given to one of tlie most important groups of substances classed together under the 
general term protein. The albumen of etrgs is a type of albuminoids. 

Amid nitrogen la nitrogen in the form of amids, one of the groups of substances 
daseed together under the general term protein. Amids, unlike albuminoids, are 
QBnaUy soluble in vster, ba| toe generaUy conddeied of leas ralpe as food than 
fliboinjiioidB. 

Carbolxydrates. — The nitrogen-free extinct and fiber are often classed together 
under the name of carbohydrates. The carbohydrates form the largest part of all 
Testable foods. They are either stored up as fat or l>urned in the body to produce 
heat and energy. The most common and imfwrtant carbohydrates are sugar and 
starcli. 

Xiber, sometimes called crude cellulose, is the framework of plants, and is, as a 
tsi», 0» piioilt indigeBtibte oonstitaent of feeding stuffs. The coarse fodders, such 
«g bay and ttbam, oaBtain a sandi Ms^.pmgai^tim of StM tbeifty^ ifosm^j^ 

Nitrogen-free extract includes starch, sugar, gtims, and the like, and forms an 
important part of all feeding stuffs, l)ut esi>ecially of most grains. 

Fat, (ir the materials dis.silved from a feetling stuff by ether, is a substance of 
mixed character, and may include, besides real fats, wax, the green coloring matter 
of plants, eta The fat of food is eithrar stored up in the body as &t or bnmed, to 
fnnuah bfiid and ennigr. 

IMbftlVtf £ailff<blSbe i«fo-t)l t^^^ |tfe«iid (fii^ as 1) to the oth^ 

digestible materials of the food. Thus, if a ration contains one part of protein to 
every five parts of the other digestible materials the nutritive ratio is 1 to 5. 

.!4 ^ . . v V . jiaSCELLANSOUS TEKMS. 

Pollen. — The powdery substance, nsuaUy yellow or brown, which falls from 
flowers when they are shaken. 
Stamen. — The part of a flower which prodaoes the poUen. 
Corolla.— The inner circle or set <a leaves (called petals) of a flower, osnally 

bright colored. 

Self-fertile plants or varieties are those ^^ hich do not require pollen from otber 
plants or varieties in order to produce seeds or fruit. 
Immune.— Exempt from disease, especially protected by inocnlataoa 
Jmaxaaij».—1o lendor wnmiinft 
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FARMBRS' BULLETINS. 



The following is a lisi of &e Fanners' Bulletins available for distribution, showing 
the number, tiUe^ and size in pages of each. Ck>pie8 will be sent to any addi^ 
on application to Senators, Representatives, and Ddegates in 'Odqefeo^ or to One 

Secretary of Aojieulture, WashingtcHi, D. C: 



16. LeKiuninous Plants. Pp. 24. 
IS. ImportaatfiiMeiiaiafla l^W. 

21. Bamyud )iunii& tp. tt, 

22. The Feeding of FanaAlteiitli Fp. 82. 

23. Foods: NntriUve Value indOort. Fp.82. 

24. Hog Cholera and .Swine Plague. Pp. 16. 
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